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STRUCTURAL AMBIGUITY

AND. READING COMPREHENSION

. -

Introduction and Statement of Problem

Tn 1917 Thorndike made the very simple but very true statement that
reading comprehension is "a very complex procedure” and for 5C>Cears after

that research primarily focused on various aspects of word identification

rather than comprehension with, of course, the occasional major exception.

In 1969, John Bormuth, writing in Psycholinguistics and the Teaching

of Reading, condemned much of the research into comprehension in these words:

"Nearly all this research and virtually all the
instruction are based upon a conception of com-
prehension which is faulty and so subjective and

nebulous that it is more misleading than helpful ' C oy

(p. 148)."

Strong words, but im part understandable, f9r reading comprehension
does involve complex mental processes with little or no overt behavior being
produced. However; although the mental processes are not directly observable
the input to them'éften is and in the vast majority of cases this means the
language of érint. Aided by the work of linguisﬁs and espeéially of trans-
fénnational - generative gramm?rians who provided a competence theory about

"the nature of language based on the word of Chomsk&:reading researchers
began to see the necessity for careful anal&sis and extended research on

the definable aspectﬁ of .the input to the mental processes involved in
reading comprehension in order to bg able to analyse the pyocésses them-
selves’with %py.hope of success. 11 ‘ .

One such aspect, the syntactic structure of written language, had

.
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long oveen acknowledyed to play 4 major role in the readability Qf written
lanpuage and a nimber of rcsearchcrs including. Bormuth himself, showed
that reading coumprehension is'inextricaﬂly tied to the structural framework
ot sentences and they idcﬁtified Qarious elements within the structure that
affected the ease or the difficulty of comprehending written language. 1In
view ef all the evidence to support the inclusion of sentence structure as
a factor in, reading comprehension it was felt‘necessary'to find a suitabde
way of measuring this factor, of determining just how well individual students
can understand the syntactic structures by which language signals informa-
tion. Attempts to do so were notably lacking and fhose attempts thag had
been made were generally inconclusive. The problem)was largely one of
findi?g a vehicle upon which to construct such a measure fof in the reading
situation understanding of syntactic structure implies understanding of the

B

ways in which these structures convey information. The vehicle had to be

v

composed of written language, it had to minimize the vocabulary knowledge

éspects of reading, which obviously cannot be totally eliminated, and it
had to be capable of reflecting the developmental nature of the ability to

understand syntactic structures. Fortunately, it scemed and this brings me

-4
to, the major focus of this presentation, recent work in transformational - . -
generative grammar and psycholinguistics suggested such a vehicle - the
structurally ambiguous sentence. p .

. Ambiguity - Definitions and Research ’
Firstly what is a structurally ambiguous sentence and secondly why !
did this seem to me to be a viable means of measuring the chil's awareness
of syntactic structure?
Ambiguity exists when any stimulus pattern is capable of 2 or more L

L] -
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distinct interpretations and this forms the basis for much ‘'of our humor.
. 4. g .
Structural ambiguity ‘exists when in linguistic terms an orthographic

form has two distinct phrase murkers associated with it. \

" Overhead - Flying planes may be dangerous

#1 g
a. ( ( (Flying) (planes) ) (may be dangerous) )
S NP N . N * NP VP < 3
b. ( ( (Flying) (planes) ) (may be dangerous) .)
S NPV . NP NP VP ) S

The string 'Flying planes may be dangerous“ can be considered to
have at leastvtwo meanings depending upon the stgyctural relationships idénti—
fied with it. The ability to recognize that a sentence such as this is ambig—
uous or even to be able to idé;tify the d#mbiguity in the sentence when given
two interpretations of it seems to imply an ability to understand the two

9
possible syntactic relationships in the sentence.
~ -

Morcover, the ability to recognize ambiguity in language has become
an almost canonical example in £he linguistic and psycholinguistic literature
of a characteristic of a mature user of.langﬁage and, if this is the case,
when and how does this ability de;elop?

Also, the concept of struc?ural ambiguity seemed viable because the
difficulty of the vocabulary in the sentence containing the ambiguity could
be altered to correspond to different levels of vocabulary knowledge without

altering the syntactic relationships in the segtence. Thus, it seemed that a

vehicle was indeed available.

Some previous work hig already been conducted using structurally

- ambiguous sentences, most of it with adu%ts. What this primarily showed was

A ]

that adults responded differently to two major types of structural ambiguity.

These two types were classified as surface structure ambipguity and underlying

-

)




f S~ )

structure ambiguity according to current thinking in the field of transfor-
maL{unal - penerative grammar.

Ambiguity:at the sﬁrfacc strﬁcturc level, it was claimed, involved
tﬁe bossibilayy of two distinct groupings of adjacent words e.g. :

. ~——iem
Overhead

#2
a. Small boys and girls are easily frightened.

b. The choice of the students was announced. j/

¢

If "smald" is grouped with "boys and girls" thén cbviously both the
boys ;nd the girls are small, and likewise if '"small is grouped oniy with
"boys" tQFn only the boys are small. Such a sentence involving two obviously
distinct groupings of adjacent words would be considered to be structurélly

. [
ambiguous at the surface structure level. \

So-called underlying structure ambiguity, é@presented in Sentéhce 2,,
is more difficult to explain and Dr. Prideaux will dpotless have something
to say about this later, but it was traditionally defined as involving a

change in the logical relations between words rather than a change in the

apparent grouping of words. For example, in the sentence 'The choice of ‘the

students was announced', the noun phrase the choice of the students can be

seen as originating in eith®r qf}two underlying structures: either that the .

students chose someone (or sopething) or that someone chose the students.

In 1972, while I was conducyggg my research, Dr. Prideaux made the claim -
thét both types of étructural ambiguity were, in fact, the same in that
they could both be resolved at the level of surface ;tructure by means of
labelled bracketing. However, the important thing from my point of view

in terms of redsons for distinguishing these two types of ambiguity was that
. \ .

-~

significant differcnces had been found by MackKay (1966) and by MacKay and

6




\

sever (1967) in the time thet it took adults to discover the ambiguity with
so-called surface structure ambiguities being discovered consistently faster

than underlying ambigulities.
Prior to 1972, only one major study that 1 am aware of attempted to
explore the ability of child}en to recognize ambiguity in sentences. This

was by Sister Jurgens at~aéQ{ge Pecabody %fllege in 1971. Her subjects were

children in gradess'(, 9, and 1! and whils there ‘are a number of limitutions .

that make it difficult to apply her findings to recading comprehension, she

did conclude,, o

"The data for correct-response scores guite readily
sugé%st that maturation of the ability to perceive
ambiguity at different linguistic levels may follow_
a distinct deveiopmental pattern ........ ability
to perceive surface structure ambiguity see;s to
develop earlier than the ability to detect under-

lying ambiguity (pp. 70-71)

Little's 1972 Study .

(a) Purpose and Design

The purpose of my study in 1972 was firstly to attempt to discover
the relationship betw;en the ability to identify ambiguity and reading com-
prehension ability, and secondly to shed some light on the value of using
the structurally ambiguous sentence as the basis for a possible measure of
the child'? linguistic competence as it relates to his reading comprehension
of synta&tic structures.

The primgry testiné instrument that 1 deviged was called the Sentence

Interpretation Test and the items in it were like this:

ey
(




" Overhead ' y
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GIVES DOLS NOT
.+ A VEANING GIVE A MEANING
BOYS LIKE ICE CREAM BETTER THAN GIRLS - -

(a) It is ice cream that boys like
better than they like girls

(b) Boys like ice cream better than
girls like boys.

(c) Boys like ice cream better than -
girls like ice cream.

Sample SIT Item

\

There were LO items: 10 with surface :%Tucture ambiguity, 10 with

‘underlying structure ambiguity, and 20 which were unambiguous. For esbh of
s

the 40 lead sentences, 3 interprétative sentences were constructed, of which
1, 2, or all 3 gavé a meaning of the lead sentence.

The construction of the lead sentences was based on an analysis of
the st?ucturally ambiguous sentences hsed.by MacKay, MacKay and Bever, and
Jurgens. This analysis proved quite, revealing and showed that the typeé Sff
syntactic structurés in which the ambiguity was located differed absolutely
between those sentenpeé classified as haying surface structure‘ambigﬁity and

-

.those classified as having underlying ambiguity.

’

Overhead
#h

N

a. Structure Characteristic of Surface Structﬁ;;\Ambiguitl

1. "Adj + N + N - he was an American art expert.

N

Adv/AdJ - the blue dress particularly interested her.

w

Prep Phrase - he painted the picture on the patio.

’

L, Adj + Nl + and + Ny - little cats and dogs like to go exploring.

8 »
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5. Nl + N, .

ne

- he told her baby stories-

-

.

" ~
b. Structure Characteristic of Underlying Structure Ambiguity

1. Infinitive - the luamb is too hot to eat.
2. .Ving + N - he disliked visiting relatives.
3. Genitive - the manager's selection was announced.

L. Infinitive + Ving‘- he asked the teachers to stop smoking .

5. Comparative Deletion - boys like tennis better than girls.

Structures Characteristic of Surface ambiguity

The element N + N may be interpreted as a compound noun, in whibp case
the Adj iédifiés the second N in the compound, or both N's are distinct,
in which case the Adj 'American' mbdifies-the first Nf'artn.
'particularly’' may function as an Adv or an Adjc

The prep. phrase 'on thebpatio' may modify a ﬁrpceding noun or a preced-
ing verb.

The Adj here may te interpreted as modifying only N, 'cgts' or, by a
common-elements deletion transformation, as modifying both N and N2/

'cats and dogs'. X

One noun immediately following another in a terminal string may be inter-

preted as either a compound noun or two scparate nouns.

Structures Characteristic of Underlying Structur?d Ambigpiﬁl

The- infinitive ‘'to eat' may be interpreted as transitive with an un-
specified object 'to eat something' or as intransitive with 'be' deleted

'too hot to be eaten'. -

N

T~
V + ing may be interpreted as part of a verbal 'disliked visiting' or as

an adjective modifying the following noun 'relatives'.

The genitive 'manager's selection' may be interprcted as deriving from an

9 o
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underlying structure of the fdkm 'That the manager was selected'.
AN

N ° '
4. Vv 4+ ing may be interpreted as pa?&\éf the verbal containing the Infini- |

tive‘or as a nominalization which fupctions as the object of the Infini-.

P

tive. ' f

5. Where the deleted elements in a comparison may be interpreted as being

eithe: the Sulject + Verb of the sentence or the Verb + Objcct'of the

« -
H

sentence. .

. The sentences were balanced syntactically such that, for example,

a sentence containing an ambiguity in one of the structures characteristic

of surface struéture ambiguity also contéined an unambiguéus instance of one
i . 3

of the structures characteristic:of underlying structure ambiguity. As for

example the sentence 'Little cats and dogs like to go exploring' contains

an unambiguous instance of the structure Infinifive\+ Ving which ?é a

structure characteristic of underlying structure ambiguity. ?he sentences

were controllcd for lengtﬁ (8 words + or - 1), for vocabulary content, and

also for ggggmatical and semantic acceptability - this latter by having a

pahel of graduate students assess each sentence. The Treliability was later

[ d
calculated at .839.

N -

So this test, the Sentence Integpretation Test, was conétructgd to

measure the ability to identify ambiguity. The Reading\cémprehension of the
' . '
students was measuredlby a standardized tést, Level 2 of the Stanford
B
Diagnostic - Reading Comprehension Subtest which provided three scores, a
score on literal comprehension, V.score on inferential comprehension and a
’ - -

.

total comprehension score.

2

The experiment wésk¢onducted with 60 Grade 5 students as this seemed

a likely starting place in view of data from other studies and in view of

10
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the “act that by this time word identification should have ceased to be a

major concern for them and they would have received some formal teaching of

comprehension. These 60 students (80 boys and 30 girls) were selected on

the criteria that (1) they were native speéakers of English, (2) they were of

average reading ability according to school administered standardized tests,

and (3) they were of average intelligence so that their scores would not be
affected by a lew intelligence quotient.

The testing was conducted in a three day period - 20 students at a

time and the data were analysed by correlations and by 2 - and 1 - way

analyses of variance with repeated measures.

(b) -Results ——
{
Overhead
#5
MEANS AND STANDARD DEVIATIONS
FOR THE SIT

SIT Scores Possible Mean Standard

. Score Score Deviation
Total Test L0 17.78 5.8k
Unambiguous Sentences 20 11.97 3.57
Ambiguous Sentences 20 5.85 3.29
Surface Structure Ambiguities 10 3.48 2.00
Ur(derlying Structure Ambiguities 10 2.37 1.80

—

)
It was fairly obvious that average régg;rs at the grade 5 level had
not adequately acquired the ability that the test was designed to measure.
Even scores on the unambiguous sentques were lower than the pilot study had
suggested they would be and it seemed that students at this level had difficulty
in even identifying paraphrases.

However, a rank ordering of difficulty that proved to be statistically

-
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’
significant did emerge with unambiguous sentences being the casiest, followed

by those with surface structure ambiguity and _finau\y\ﬁwymderlyiug
structure ambiguity: which tended to confirm the findings of MacKay etc..
These data certainly seemed to suggest the need for more intensive teaching
of the ways in which syntactic structures help convey information.

' ’ Siggificant correlationé were found to exist betwe;n‘the ability to
identify the meaningélof ambiguous and unambiguous sentences and reading
comprehension ability with the most, consiztent relationship existing when
scores on inferential readiné comprehension only were involved. Structurai:
ambiguitiés are not always easily resolved by regrouping the words in the
string and it seems to require a certain linguistic competence. Likewige,
ihferential comprehension involves understanding of ﬁore subtle rela£i6n—
ships than does literal comprehension. It may well be that instfuction in

//~\\$Pose aspect§\8§ language measured by the SIT would help to improve the
inferential comprehension ability of at least grade $ students.
The data also suggested that 1.Q. was an important'factor in the
abilities measured and inéeréstingly,'girls scored consistently higher than

boys on all aspects of the SIT.

(c) Interview Data . .

¢

The second part of this study involved an interview with 8 students

who were selected to represent extremes of performance on the reading compre-

hension test and the SIT. The purpose was manifold - to retest certain
\ ) R
items and thus determine if individual administration made a difference; to

see if these students differed in their responses to structuraily ambiguous

-

sentences when asked to orally describe the meanings rather than to classify
paraphrases; to see what effect context had eon their uhderstanding of certain.

- sentences; and to observe and record the students general obsérvations on
. ‘ .

S | 12 7




. i
el . Retesting involved 6 items for each student that he or she had orig-

- L

the test.

. inéiiy:an$wergd incorrectly - 2 each of‘unambiguous; surface and underlying.'

On *the ré%egt‘él%.of tﬁe“prﬁviously incorrect fesponses té-the gnambiguqqs ' »

sentences were correcﬁedpl Inéiviéual administration certainly Qade'a dif-
ﬂferedce.here.' 39% of>£h¢ ambfgdous'segtences wére corrected but 56% dreﬁ :
‘exaétly the same ihcofrect'rESponse. lIt seemed that the sentences.Had a .
- preferred meéping for po;t étudénts and that thi's préfefred mean;ng prohibiged .
. \.’ many of théﬁ‘frgm identifying the'bther meaning despite fhe aid of the %nfegf
pretative sentences. Although the test was éonsf;ucted tbihiéhlight the role
of syntax in éonyeying'meaning and to ﬁinimiZe the_semaﬁtic_aspect i£ certainly
seemed that semantics'were playing a.larger pért than'had.beén antiéi.patedS

'Thése students were also given 20 addibional(senﬁences conSt;ucted‘

in thé same wa& as for the SIT and asked to silently read each one in turn
and then to explain its meaning in their own words. They were then asked
v if the séptencé could have any other meaning. Their ability to detect and

explain aﬁ%iguity in thi) way was again no better'than it had been on the
" ’ . W

SIT. However;‘semantic considerations were again obviously playing a major

o o role. For example, one boy explained the two possible meanings, K of the -
sentence "Peter's mother looked at the girl with-the telescope” but then e
© - ' . ’ ' .

totall§ discardgh one interpretation with the comment "tha%'s sfﬁbid, she
<M’J/;ouldn't look at the girl because a telescope is t; look at the universe
| with". Anotherﬂstudént, féce& with the sentence "0ld men and women iike"to
’ go ;isiting" said that "Well, it could mean old men or it could mean old: -
men and women, but it must mean old meh and old womeﬂ gecaﬁse it's only
ald people who like to go vi'siti'ng'anyway,. "

»

A further aspect of the interview involved putting two of the

13




ambiguous sentences in i geparate paragraphs so that only one of the possible

ﬁeaniné; could hold true according to contextqél constrain!!. This was

obviously an extremely lhhiQQd agpect of the study and conclusions were

perhaps more subjectivq than objective, but it was interesting to not§“that

all bu£h2 of the 8 students interviewed showed some misunderstanding of these

- El

sentences in.conteit, For children such as these, in the acquisition stage

of reading, the problems of igterpretatioh that ambiguous'sentences create

-may'rely heavily for their solution on syntactic and sémaﬁtic infarmation.

1

It is, however, the lack of these very factors that charactiZes the reader
4 .

in the acquisitﬁg; stage. Basal readers, text-books, newspaper -and so forth
contain many structural.ambiguitigs and unless the reader has a fairly good

[N .. .
awareness of contextual constraints on meaq}ng, he may easily misinterpret

_-the ﬁessage; . } , i :

Montague Study

> §

(a) Purpose and Design

"It was obvious that further résearch was needed to determine the .

14

relationship among the variables described here and some was in fact conducted

by Mikell Montagﬁe in 1973 as a thesis for her Masters Degree.
, L4 : .
Her purpose was to determine whether the ability to.identify struc-

tural ambiguity continued to develop in students from grade 5 to grade 6 and
from grade 6 to grade 7 and to further explore the relationﬁhip between this

méésure of linguistic competence and reading comprehension. In addition she

also attempted to measure the related language skill of\successfully
. <« 3

'disambiguating' structurally ambiguous sentences when they were embeddegd
within paragraphs which allowed only one of the possible meanings to hold

true.” She defined 'disambiguate' as "the ability to select the one paraphrase

14
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of an ambiguous sentence which is suitable for the cénfextual paragfaph in
which it has been embedded". .

The testihg instruments she uéed were the‘glg with some minor
modifications, Levél II of the SDRT - Reading Comprehension Subtést, the

Lorge Thorndike Intelligence Test, and 3 new test which she constructed

called the Contextual Ambié;ity Test or CAT. The CAT donsisted of 20
\\ : .

pa>agraphs-- 10 containing a sentence with surface structure‘ambiguity and
10 containing a sentence with underlying structure ambiguity.‘ After each
paragfaph were 3 inferpretgtive sentences and the students had to decide
which of 'these sentences gave or did not give a meaning of the underline
sentence in the paragraph. These paragraphs were controlled in a similar
‘way to the §l$ for vocabulary and for length gnd were also written to sound
as natural as possf%le. Montague's sample consisted of 30 ;tudents (15
boyé and 15 girls) in each of grades 6 and 7 who met the séme criteria of
) languagé background, reading ability and I.Q. established for [the sample
in my study.

\

\ Montague also included an interview in her study fog the same

o

i
ba;ﬁc reasons as I had included one in mine. She administered all tests

herself and analysed the data by correlation and by 2 - and 1 - way analyses

of variance. So the design was extremely similar.

y
(c) I'indings

fhe findings of Montague's study for grade 6 students showed that
,thése students were indeed better able to fﬁentify ambiguity on the SIT than
were thé grade 5's although mean scores were not that much higher, especially
for underlying structure ambiguities. Again, the order of difficulty for

the sentente types was the same for grade 6's as for grade S5's and there

was a significant positive relationship between reading comprehension and

3
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'} structures.

_lh.'.

<
‘the language abilities measured by the SIT and the CAT. Moreuver, these
students were bettef able tg cope with ambiguity whea the structu;es were
embedded in paragraphs than when they appeared in isolated sentences. It
should be noted, however, that ggain cor;ect scores Qere not.high andl
Mone made the point that perhaps context qlone is not suff}cient for gp»
‘a r;g?er, at this level at least, to'déal successfully with ambiguous

The Grade 7 data were considg;ed by Montague to be-invalid as all
of the students interviewed admitted to hgr that they had not take the
“w..v.'ge tests seriocusly having béen told that they would not be‘counted

su~ .. their marks.

However, her total data led to the following general cénclusions:
1. Those aspects of linguistic competence measured by the SIT and the CAT
are significantly related to reading comprehension although on the
basis of the data no claims can be made that there is a higher level of

N

significant correlation either for inferential oy .or literal comprehen-
sion.

2. When processing sentences in i§olatiqn by meaﬂs of selecting correct
paraphrases of that sentence, unambiguous sentences are far easier tban
ambiéuous senténces and ambiguous‘sentences with surface structure
ambiguity are easier than those with underlying structure ambiguity.

3. There is evidence of a developmental acquisition of the skills involQed
in identifying ambiguity at least between grades 5 and 6, but the develop-

. ment appears té be occurring at a fairly slow pace.

4. Although not a categorical statement, it séemed that in context underlying

structure abbiguities are more easily disambiguated than surface structure

A
ambiguities. This seems to raise the whole question of how in fact

.
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ambiguoué sentcnces,are‘prgcessed yhen they occur naturall& in context.
It‘has heen sgggegted either t?at énly one meaning is processed and
acoepted until it is'found to be inadequate or that both meanings are
processed and one 1is éuppressea by context. Although Fhe data so far

-available do not ciarify the process isgue they do suggest that perhaps

.

different processes or maybe'different‘levels of the same process are
involved in dealing with sentences in isolation as apposed to

. sentences in context. _ .
vp .J_‘ﬂ" 4”» ) \'",. o - ) 3

By way of conclusion I would like to‘draw some general implications
arising out of these studies that I believe are pertinent to the teaching
and to the learning of reading and also to the general theme of this session

- linguistic theories and reading research. -~

5
1. If grade 5 and to lesser degree Grade 6 students do not generally exhibit

the ability to understand the ways in which syntactif/ﬁ%ructures convey‘

information at least in the way in which it was assessed in these studies,

»

and if such an understanding is as important to reading comprehension®as

@ )

has been suggested, then perhaps we should be plécing much more emphasis
on the teaching of language structures in the program for upper elementary

school children.. The common practice of teaching the names of parts of

speech, a linguistic metalanguage, is not what I afi re ring to, but

rather students need to understand how the structuring of sentences
affects the relatfonship of one word or phraée to another. Of prime

importance it would seem, is to convey the concept that the structures

{
of language are flexible, viable phenomena that operate according to

certain rules and that can be manipulated to convey meaning in various

-~

ways.
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Both Méntague and myself founhd that structurally ambigpous sentences

. Q *
occur in all types of reading matter - from primers to doctoral dis-
sertations. Adult, mature readers are not easily aware of them probably
because of their awareness of contextual constraints on meaning but

children, who are not proficient readers and who are not fully aware

of such contextual constraints, can easily fail to identify the correct

meaning of these ambiguous structures. Teachers, authors, and teachers.
as authors of tests etc. Seed to be aware of structural ambiguity and
to - make provision for it. - .

e

As mentioned at the beginning of this presentation, structural complexity

"has long been a concern of reading researchers and obviousiy rightly so.

Transformational - gederative grammar_has offered a very appealing and
a very precise means of analysing wriﬁten language and as such hag

raised the hopes of researchers in reading that precise statements can

0

be made about the ways in which syntactic structures help or hinder in
& e

conveying ihformation. However, the data seem to be suggesting that
P .
although\there are attempts, and generally scientific attempts, at

assessing a child's lénguistic ¢ompetence as it relates to his under-
< & ’
standing of structure, our knowledge of the processes invblved is still

at a very elementary level and pérhaps, too, the linguistic theories

upon which so gmuch research in reading has recently been based are not

-

. . . . . Q
necessarily the ultimate answer.  Semantics and syntax obviously cannot

I

, i
be divorced entirely and perhaps the research mentioned here is suggeﬁfing

that at our present state of knowledge they cannot yet be separated th
sufficient clarity to make any categorical statements at least aﬁout éhe\

éyntactic element.

Finally, and perhaps very simplistically, it is becoming increasing

]

8 o
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apparent that Reading is not a field of study unto itsclf alone. Nor

-
» o

for that matter, T would think is Linguictics. Both deal with language -
with phonology, with syftax and with semantics - and hopefully reading
tgsche;s,wreading specialists and reading researchers will avail them-

. v, g
S 'y'y.;a";

selves of the ever-growing and scientific body of knowledge that linguisté

4

are/ ab to éffer.

I think we have to still agree with Thorndike that reading comprehen-
sion is a very complex procedure but hopefully Bormuth's condemnation that

nearly all the research is subjective and nebulous no longer holds true.
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